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SLat.us of GPS/AcousLi c Mcasurcrncnts of Seaf] c)c)r St rai n
Accumul at-i on Across t he Cascacli  a Subduct i 011 2’,c)IIc

G 11 Purcel 1, Jr, 1, E Young (Jet. Propu I si on ],abc)ratory, Cal i fcJrlli a
Instiiut.e  of 11’cchnolcxgy,  Pasadena, CA 91 109; tel . 818-354- 3395) ;
h’ N Spi ess, D E lloegeman, R M l,awhead ( Scri pps lnst i.tuti on c>f
Oceanography, LJ C San I~i ego, IIa Jo] la, CA 92093; tcl .
619-534-1621); H Dragert, M Schmi dt, G Jcwsbury ( Paci f i c
Geosci ence Cent re, Gcol ogical Survey of Canada, 9860 West Saalli c}l
Rd. , Si dncy, Bri ii sh Columbia, V81, 4B2, Canadai tel .
604–363-6447); M l,i sowski (U.S. [;coI ogi Cal Survey, MS/9-/-/, 345
Middle field Rd. , Menlo Park, CA 94025; tel . 415-329-4855) ; 1) C
I~cMct.s ( Depart.meni of Gcol ogy ar]d Gcophysi cs, LJrlj versj t.y of
Wi sco]lsi n, Madison, WI 53706; tcl . 608-262- 8598)

‘l’his paper presents the st at us c>f a 1 ong - tcr][l expc.ri ment usi ng a
hybrid GPS/acoustic system t o clet ernli ne strai n rates acrc)ss i h~
Cascadi  a subduct-ion zone.

1 n May–Jurle  of 1991, 1 ong - 1 i ved acousti c transponders were
i rlst.al led on the sea f] oor cm both sides c~f the Cascadi a
sut)duct i on ~,one . Measurenmlt.s  from a surface buoy, cquj pped wi t h
three GPS antennas and a preci si cm acoust.i c L.ransducer, 1 ocat_cd
smfl oor refe.re.nce.  poi nt-s i n the coordi nate frame of 1 and- based
GF’S rccei vers. These. measurements were repc:ai ed i n Sept_cmt)er,
1993, ar]d t-wo adcli ti onal trat)sponders were set. i n p] ace. . Peri odi c
measurements ovc.r f i ve. to ten years are expected to yi e] d si t e
VCI oci t i as with suk)--cm/ye.ar accuracy, suf fi ci ent t.o i nlprove
csti rmltes of faul t. locki ng dcpt h and net. convcrger]ce VCI oci t y.
Current 1 y, cletermi  tlat.i ons of these ~~aranlet crs rcl y on onshc}re
qcc~dct i c measurements and p] ate mot i on nmde] s. Thi s experi mcnt
al so se.rve.  s as an engineeri ng test of the new GPS/accmst_i c sys, tern,
and j s expected to 1 cad to subst anti al j mprovcmer]ts  i n experi mcnt
desi gn and anal. ysj. s techniques.

Current eval uati ons of system accuracy, basecl 011 Clat a from the
f i rst - ancl second- epoch measurements, and on Compari SOIiS Wj ~}1
acou.sti  c surveys, are di scussed.


